per urethranti, nor on suprapubic puncture, it was arranged to do an external urethrotom-ny, but this had to be postponed, for, two days after admiiission, the first of the only two rigors noted set in, probably indicating the point of acute exacerbation of the portal infection. At length, after a day or two of normal temperature, thirteen days after admission, with a view to urethrotomy, an attempt to ancesthetize with chloroform was nlade, but had to be abandoned, probably owing to the double miitral disease. But seven hours later the first heematemesis took place, anmounting to about 63 oz., and this was followed the next tlmorning by the first intestinal htelmorrhage, quite I pint of liquid red blood being mixed with light, clay-coloured, semi-fornmed stocl. The saiie afternoon, about twenty-four hours after the attempted ancesthetization, the second and only other rigor occurred; 15 oz. of bloodstained urine were passed, neutral or slightly acid in reaction, of specific gravity 1016, and containing a trace of albumin, a further 11 oz. escaping during the night. The amiiount of urine, almost colourless and rem-aining of the same character (except for the tinge of blood seen earlier), then gradually increased nearly to the norimal. Three days later, under eucaine, the first stage of an external urethrotoi-ny (Wheelhouse's operation) was performed, the operation being completed two days later, after which urine was freely passed, both through the tied-in catheter and through the perineal wound. Two days after the completed operation there was marked collapse, and on this and the next day diarrhoea, for the first timne, was present, constipation having been the rule. Four days after the operation fatal h-ematemesis occurred.
The symptom-is of portal thrombosis exhibited in this case were partial suppression of urine, lmasked by the retention due to an impassable stricture, two rigors, pains in the loins, two attacks of hamateimiesis, an attack of intestinal haemorrhage, and, towards the end, brief but marked collapse and diarrhoea. The second attack of hmatemesis was fatal, twenty-three days after admission. The record is of interest in connexion with the pathology of portal thrombosis, especially as, being actually associated with operative ilmeasures, it might have been classed with cases of post-operative thrombosis, so well known to occur after abdominal and, even more frequently, pelvic operations.
The post-mortem and microscopical evidence proved, however, that the portal thrombosis resulting in occlusion miiore or less complete, and fatal by hematenmesis twenty-three days after admission, preceded by a considerable timne the urethrotomy performed under local analgesia, there being found long-standing chronic pylephlebitis. AUTOPSY. (Suinday, Deceinber 3, 1905, 2 p.an., four antd a quarter hours after death.)
There is a tortuous vein in the skin of the abdomen, slightly to the right of the median line, as noted before the first operation.
Larynx: Entrance and interior, normal; in the mid-line, just below notch, bony, and cannot be cut with the knife.
Lungs: Normal, except for black pigmented areas on the surface. fig. 1, B) . Section: Rather pale and fibrous-looking; very tough on attempts to break down; no cysts; pelvis well shown, but not distended. Ureters not distended above or below.
Bladder: Not distended, but shrunken, and of size and shape indicated ( fig. 1, c) . (It must be remembered that the perineal drainage would in itself account for the collapsed condition of the bladder.) It shows, behind and below, lateral expansions ( fig. 1 , E, E'), proving to be sacculi with orifices symmetrically placed just above, and 6 in. externally to the entrance of the ureters. These cavities are large enough to hold the terminal joint of the thumb, the interior of dirty ash-grey-green tint.
The muscular wall of the bladder elsewhere is contracted and hypertrophied. The Imlucous lining is thickened and chronically congested, with large varicose veins and one projecting papilloma, the size of the terminal joint of the little finger. Otherwise the lining of the bladder is smooth, rugo not being marked, neck smooth and but little congested.
Urethra: The proximal 21 in. to 3 in. of the urethra, from the bladder-neck downwards, is considerably dilated, and its surface snmooth.
There appears to be an old false passage to the left of the median line. Pancreas: The head and body of the pancreas is normal on section.
The splenic vein is distended with thrombus, extending fromi the spleen the whole way behind the upper border of the pancreas to its junction with the superior mesenteric vein, the inferior mesenteric vein being inserted near the angle of junction of these two vessels, to form the portal vein, here so enormous (about three finger-breadths) as at first sight to suggest an aneurysm, and full of hard old thrombus of pink yellow tint, resembling a mass of yellow resin or beeswax. This extends below into the superior mesenteric vein as far as the lower border of the pancreas. On the surface of the thrombus at one spot, where adherent to the vessel-wall, the thrombus is ash-grey in tint. There is no pus anywhere. The clot is evidently very old, resembling the oldest clot of a healed aneurysm. The stomach is seen to be distended and a little congested externally. It occupies the entire front of the abdomen, from hepatic to splenic flexures. When slit up it is found to contain more than a pint of blood, partly fluid, but almost more dark clot than liquid. Beyond this and mucus (and slight streaks of white material, either bismuth or faint traces of curdled milk) no other contents are recognizable. The stomach, together with the last one and a quarter inches of the oesophagus and the first inch of the duodenum, being removed, exaimination of the stomach and duodenum shows there to be no ulceration, old or new, and no petechiae or other visible evidence in these regions of the source of hemorrhage (see later). There are several distended, slightly enlarged, veins showing through the gastric mucous membrane internally, but the mucous membrane over these is intact. One small papillomatous growth, the size of a pea, is seen in the stonmach. The cut surface is pink. There is no infiltration of the deeper coats. Having brought to England the stomach, &c., it has been possible to obtain an independent report of the conditions present, after preservation in a mixture containing formalin and spirit for over three years.
REPORTS BY T. TV. P. LA WRENCE.
(1) MACROSCOPIC.
Portal vein, &c.: The portal vein is dilated, its wall thickened, and its lumen almost completely filled with blood-clot. The dilatation is uniform, the diameter of the vessel being 3 cm. (1216 in.). The thickness of the wall varies from 2 to 3 mmn. (about 1 in.) in ilmost parts, but at about the middle of the vein it increases to 7 mm. (a trifle more than 14 in.), and a prominent ridge projects from a considerable part of the circumference of the vessel into the lumen. The part of the vessel below the ridge is almost completely filled with adherent and partly decolorized clot; over considerable areas, especially of the anterior wall, the clot is not adherent. The clot is firm and is marked by clefts and fissures, especially at its more central parts; it shows no areas of softening. The part of the vessel above the ridge is occupied by pale laminated clot, but the lumen is not so completely obstructed as in the lower part of the vessel, where the blood-stream must have been greatly impeded. The right division of the portal vein is dilated and thickened, and a few areas of calcification, each measuring about 4 mm. in length, are visible on the inner surface. These calcified areas are perfectly smooth, and do not appear to be denuded of endothelium. There is no adherent blood-clot. The clot in the lower part of the portal vein is continued into the terminal 3 or 4 cmll. of the superior mesenteric and splenic veins, and apparently comnpletely blocks the latter vessels. The clot in the superior mesenteric vein has the same characters as that in the portal vein, but is not adherent to the wall of the vessel, and probably permitted the passage of a certain amount of blood between it and the vessel-wall; in the splenic vein nearly one-half of the clot as seen in the section is of a red colour, and, although evidently ante mortem, has apparently been more recently deposited. In the splenic vein the clot is closely adherent to the vessel-wall. Both of these veins are much dilated (splenic, 1.7 cmii. = approxinmately, 1-in. ; superior mesenteric, P5 cm. =-approximately, 1 in.), and their walls are slightly thickened. The inferior miiesenteric vein is inserted near the angle of junction of the splenic and superior mesenteric veins; it is not enlarged, contains no clot, and its wall is distinctly thickened and rigid. It enters the nmain vessel at a spot where the clot is non-adherent, and probably, therefore, the blood-streaml throughout was not entirely obstructed. The splenic vein is rigid and calcified. The smiiall piece of liver-substance preserved has the appearance, in section, of being somewhat cirrhotic (but see Microscopic Report).
The portion of pancreas preserved appears to be normal.
The stomach: The stomach is slightly dilated; the pyloric orifice is narrow but not diseased. The mucous membrane shows no marked changes beyond the presence of a small polypoid projection of the size of a small pea, attached to the summit of one of the ruge.
The oesophagus: In the lower part of the cesophagus two of the longitudinal folds of mucous membrane are more prominent than normal owing to the presence of dilated veins. The crests of the enlarged rugae in the lower 3 cm. of their extent are marked by several minute erosions, measuring 2 to 3 rnm. in diameter. Two of these are deeper than the rest, and form distinct ulcers with clear-cut edges and with no thickening of their bases or boundaries. The base of each of them is formed by a subjacent vein, and in each case the vein is perforated. The ulceration of these dilated veins at the lower end of the oesophagus appears to have been the source of the fatal hmeiiatemesis. We may conclude from the post-mortem and microscopic reports that the fatal heematemesis resulted from erosion of varicose veins at the lower end of the cesophagus, secondary to very extensive though not complete portal occlusion, and especially associated with conmplete occlusion of the splenic vein.
This occlusion of the portal vein resulted from thrombosis of very long standing, which in turn resulted from chronic pylephlebitis. As to the cause of this pylephlebitis, we must note the absence of (a) Cirrhosis of the liver, stated by Langdon-Brown1 to be the cause of rather more than 47 per cent. of all cases of pylethrombosis at St. Bartholomew's Hospital, London, in thirty-three years, and by far the comminonest cause thereof.
(b) Malignant disease of the liver, or in the portal area (more frequently in the latter), given by the same authority as the next cominonest cause of pylethrombosis.
(c) Calcareous degeneration-in the sense of patches with their rough edges or spicules projecting through the lumen into the intima. There was no roughening of the intima corresponding with the position of the calcareous plates actually present, nor were any clots adherent there.
That pylephlebitis and some degree of pylethrombosis long antedated admission to the hospital on November is apparent from the record of the naked-eye condition, and the microscopy of the walls of the several veins entering into the portal system, as also by the similar condition of sclerosis present in the splenic artery.
The date of onset of the acute phase appears to be indicated by the rise of temperature to 100'8°F. on November 11, the day after admission, and the rigor of November 12, when the temperature rose to 108340 F., a condition at first attributed to malaria, but now considered to have been due to portal infection.
The huge size of the spleen was greater than one sees in uncomplicated malaria, large as they are commonly found to be at autopsies in the Tropics. 
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(d) ,Relation to the operation: Operative interference certainly had nothing to do with the onset of the disease, as the initial heematemesis, indicating, usually, more or less complete occlusion of the splenic vein, occurred on the night of November 23 after the attempt merely to anaesthetize with chloroform had had to be abandoned before any operation had been commenced.
(e) Relation to peritonitic adhesions: In spite of the presence of adhesions-evidence of local chronic peritonitis-independent examination has shown that " the portal vein could be separated without difficulty from the indurated tissue, and the contour of the vessel was not altered by any external constrictions."
As to the Positive Factors.
(1) Dilatation of vessel-walls: There was marked dilatation of the portal vein and the vessels uniting to form it. This dilatation, resulting from lost elasticity, became more and miore nmarked with increasing size of the contained clot.
(2) Cardiac disease: It is difficult to say how far the double mitral disease present contributed to the pylethrombosis. It would certainly have added to the general venous congestion. Such congestion would be greatly increased on the administration of an aneesthetic. [See below (4).] (3) Sepsis: Sepsis has come to be regarded more and more as a inost important factor in the etiology of this condition. The clinical history of chronic stricture of the urethra, extending over eighteen years, and the condition of the urinary tract noted at the autopsy, indicated a source of sepsis, which was, in our opinion, responsible in great part, if not entirely, for the damage to the walls of the vessels entering into the portal area (pylephlebitis), which led to thrombosis, and a fatal issue by haenmatemesis.
(4) The anesthetic: The administration of the general anaesthetic alone may, possibly, have played some part in leading to the complete occlusion of the splenic vein, and so ushering in the hoematemesis ultimately proving fatal. [See above (2) .] If so, it would be very interesting to inquire what part, if any, the anasthetization plays in those cases of thrombosis which, more properly than this, are included under the term "post-operative."
It is interesting to note that there was never any ascites, nor jaundice, and diarrhoea only occurred on two successive days (December 1 and 2) before death on the morning of December 3.
The clinical features and post-mortem findings having been dealt with, and an expression of our view as to the pathology of the case, we may with advantage enumerate the signs and symptoms which mlay be considered pathognomonic of pylethrombosis.
Signs and symptoms of portal thrombosis; Rolleston 1 concisely suImls these up as follows: " The clinical manifestations of portal thrombosis present a certain amount of variation which may roughly be correlated with the situation and extent of the thrombosis in the portal area. Thus, if the portal vein alone is involved, the most prominent symptom is that of obstruction to the passage of the blood through the liver-viz., ascites, while heenatemesis may also occur. If the thrombus occludes the proxiinal end of the splenic vein where it joins the portal vein, enlargement of the spleen and haeeimatemesis may be expected. Thromllbosis of the mesenteric veins is associated with intestinal obstruction, diarrhoea, melaena, and collapse. Arranged in the order of their frequency and importance, the chief clinical features of portal thrombosis are: Ascites, enlargement of the spleen, gastro-intestinal haemorrhages, abdominal pain, symptoms of intestinal obstruction, diarrhwea, and manifestations of toxvemia resembling those in the late stages of cirrhosis, and not unlike uraemia. It will be seen that thrombosis of the portal vein may present the aspect of cirrhosis of the liver, of a gastro-intestinal disorder, or may combine the features of these two groups."
The onset of the condition all are agreed is variable, and the mlore insidious and chronic the occurence of pylethrombosis the more difficult it is to judge the exact mlionment at which the acute phase of more or less comiiplete obstruction of the portal system has coinmmenced. In our own case it is possible that the acute phase really occurred prior to admission to hospital, though the previous history afforded no evidence thereof. We have therefore assumed the acute onset to have supervened upon the chronic about Novemiiber 12, the third day after admission, when there was a rigor, and the temiiperature rose to 103.40 F., but fell rapidly to normiial after (but, perhaps, independently of) the use of hypodermic quinine (10 gr.). The chart from Novelmlber 12 to December 3, the day of death, clearly shows that the mnorning temperature only once rose above normal, namely, on November 24, i.e., the mlorning following the first heematem-nesis; this occurred at midnight, Noveinber 23, after an attempt merely to administer chloroform had had to be abandoned. On -and the iimmiediate cause of it-severe collapse two days previously, associated with two sharp attacks of diarrhoea on that day and the following; somie dilatation of a cutaneous vein in the right side of the abdomninal parietes. There was no obvious enlargement of the spleen, the huge size of whilch, indicated in fig. 1 , A, caiine as a " post-mortem surprise,' as frequently has been noted in such cases.
Thle signs and symptom-s actually present were practically almost entirely those duie to the splenic occluision. The non-occlusion of the inferior splenic vein was a point of great interest, as by supplying a current of blood it probably not only served to prevent complete occlusion of the portal vein itself, but also probably accounted for the notable absence of ascites. 20.24122.28.281 24.24 244 198.20. 20.222Z 200.28.26828.24120.22.24 20.2418 Z2.2432 |B 0. Suppression of urine, to a greater or less degree, as is well known now, is frequently present in portal thronmbosis, but in the case under (liscussion observation on this point, as of the diagnosis of the miain condition, was rendered unusually difficult by reason of the existence of such an " impermeable " stricture of the urethra as was demonstrated at the operation, but it is somewhat remarkable, however, that the amount of urine passed increased from little or nothing at first to a little below the normal on the day before the first stage of the urethrotomy (i.e., two days after the second of the two rigors); so that one realizes now that there was some degree of diminution in amount from pylethroinbosis, as well as retention from stricture, though the urine passed was not " highcoloured and lithatic," as in pylethrombosis suppression, according to Rolleston, but pale, free from deposit, and of low specific gravity.
DIAGNOSIS.
"This is very difficult," Rolleston says, " and it is only seldom that a correct opinion can be arrived at during life. The sudden onset of ascites, or of hamatemesis, and their recurrence, accompanied by considerable splenic enlargement, might suggest it. But these symptoms are much the same as those of cirrhosis, with which portal thrombosis is so often associated; it is difficult to differentiate between portal thrombosis and cirrhosis. Cirrhosis is so common, while portal thrombosis is comparatively rare, that in any given case the probabilities are rather in favour of the former, even though the onset of symptoms is sudden and severe. The sudden onset of ascites in a case of cirrhosis led me on one occasion to diagnose pylethrombosis, but the cause was tuberculous peritonitis. In some cases of gastric ulcer profuse gastro-intestinal haemorrhage with collapse mnay suggest portal thrombosis. Difficulty is only likely to occur when the gastric ulcer is acute and occurs in an adult male or in a woman who has never had any signs of gastric ulcer, and is considerably past the age at which it is commonly seen. Very profuse hmematemesis and melaena in a soldier, aged 35, coming on suddenly at Pretoria, and accompanied by a low temperature, led ml-e to an erroneous diagnosis of portal thrombosis; at the autopsy there was acute diphtheritic dysentery, with an ulcer of similar nature in the stomach. In splenic anLemia the spleen is very considerably enlarged, there is anaemia of the chlorotic type, with a diminished number of leucocytes, while recurrent gastro-intestinal henmorrhages may occur. The disease is essentially chronic, while thrombosis of the portal vein is usuallv rapid. But in some instances of portal thrombosis, especially when the splenic vein is occluded, the spleen is greatly enlarged, and there may be periodic gastro-intestinal heimorrhages for many years, with fairly good health in the intervals. Thus Langdon-Brown reported the case of a woman who had had ha'matemesis at intervals of ten months for twenty years, and in whom the portal and splenic veins were found occluded. Such cases are, however, most exceptional."
Bland-Sutton,' speaking of " Obliteration of the Splenic Vein," says: "It is an extremely rare condition, but it is worth considering on account of the peculiar signs associated with it. My experience is limited to one case. A nurse, aged 26, suffered for six years from recurring attacks of profuse hcematemesis associated with a big spleen. The bleeding was attributed to a gastric ulcer, and the amount of blood she lost in some of the attacks was so great as to reduce the red corpuscles of the blood to 662,000 per c.m. Gradually the corpuscular elements would increase until they reached the proportion of 3,200,000 per c.m. This always indicated that htcmatemesis was imminent and invariably happened within a few days. The woman herself knew when to expect an attack, and eventually died after a profuse bleeding. At the post-mortem examination the splenic vein was large enough to admit the index finger; it contained pouched recesses, and at its junction with the superior mesenteric was blocked by an organized thrombus."
It would be decidedly interesting to learn if this remarkable alteration in the blood-cells has been noted in other cases of thrombosis,2 since, if so, its diagnostic value would be so great. [For further remarks on this case, see under section on " Treatment."] PROGNOSIS.
The diagnosis being so beset with difficulties, the practical application of prognosis is very limited, but there is no doubt that the prognosis is infinitely better than in pylephlebitis. From Medicine, October, 1908, noting especially Appendix A. that cases of portal obstruction of some standing may terminate in haematemesis (as did our own case), or intestinal heemorrhage, with a rapidity that is dramatic."
TREATMENT.
The treatment suggested by Rolleston when portal thrombosis is suspected is to determine the coagulability of the blood, and if this and the amount of calcium is found to be increased, 30 gr. doses of citric acid three times a day should be administered, to lessen the excessive coagulability.
Langdon-Brown records a case where the omentum was stitched to the abdominal walls to afford new paths for collateral circulation, as in cases of cirrhosis of the liver. The operation was unsuccessful, and considering the tendency of the blood to undergo clotting in this condition, the perils of extension of the thrombosis must be borne in mind. Possibly this risk might be diminished by administration of citric acid for several days prior to the operation.
In about half the cases portal thrombosis is associated with haematemesis or intestinal haemorrhage. It is therefore of practical importance to consider whether some of the deaths, at any rate from hLematemesis, can be obviated. Most cases of haematemesis occur only when the splenic vein has become blocked by thrombosis, the back pressure resulting from venous oozing, or engorging the probably already varicose gastric, or wsophageal, veins until they give way.
It is clear from Mr. Bland-Sutton's case that such splenic thrombosis may be quite transitory, and may recur frequently. If, as seems evident from the record, the lesion in this case was limited to splenic occlusion, splenectomy, especially with the improved results now obtained, would, we suggest, seem to be the line of treatment indicated in any similar case in future, by allowing ligature and extirpation of the splenic vein. Where indicated by the state of the blood as to excessive coagulability or excess of calcium salts, citric acid should be previously administered as a measure of precaution.
Except in the more chronic cases of portal thrombosis-haematemesis, which are rare, the diagnosis of splenic occlusion, like that of portal thrombosis itself, would be far from easy, the chief points to remember being the association of haematemesis with a greatly enlarged spleen, which sometimes greatly diminishes after such haemorrhage, and the alterations in the blood such as were recorded in Mr. Bland-Sutton's A-23 case. Whatever operative measures are contemplated, the risk of the anmesthetic increasing the venous congestion must never be forgotten, spinal analgesia offering, perhaps, the safe solution to the difficulty. In our own case, pylephlebitis was associated with the pylethrombosis, and would of itself contra-indicate such an operation as splenectomy.
In a case diagnosed to be haematemesis from portal thrombosis, in the presumed absence of pylephlebitis, an exploratory laparotomy, with the precautions suggested, might well be undertaken, and if the occluded condition of the splenic vein and the absence of pylephlebitis were confirmed, an attempt might be made to avoid the fatal issue by haematemesis by splenectomy.
In the allied condition of intestinal haemorrhage from thrombosis of the superior mesenteric vessel, the only hope would seem to lie in increasing the collateral circulation: a suitable lateral anastomosis would not only provide for this, but also short circuit the part of the bowel rendered hors de combat temporarily by the thrombosis. Unfortunately,. this type of case usually runs too acute a course to permit of any effective interference, but though the condition is almost inevitably fatal, we suggest that an appropriate lateral anastomosis (with, or without, in addition, suture of the omentum to the abdominal walls, as in Langdon-Brown's case) is a procedure that should at least be given a trial.
Dr. LANGDON BROWN said that in his figures regarding the occurrence of pylethrombosis to which Mr. Curtis had referred he had been able to find, in 15 per cent. of the cases, that a septic focus was responsible a fairly high percentage. He thought it likely that sepsis was responsible in the present case. He thought much depended on the intensity of the infection as to, whether there was pylethrombosis or whether there was portal pywemia. If the blood-clots were firm they would probably prevent the septic process. spreading further up into the liver, but if the process was intensely infective the clot softened and broke down and the ordinary features of portal pyeemia. would ensue.
